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INTRODUCTION

Many of the common property management regimes that once existed throughout Asia have collapsed in recent decades under a variety of pressures (Jodha, 1990).
Population growth and commercialization of forest products are two of the major factors behind this collapse (e.g., Allen and Barnes, 1985; Panayotou and Sungsuwan, 1989; Grainger, 1993; Kummer and Turner, 1994) . But perhaps the most significant factor affecting the collapse of common property systems has been the extension and intensification of state authority which has placed control over rural communities and resources in the hands of government agencies and corporations who lack either the will or the means to manage forests in a sustainable manner. Through this process, "communities lose the authority to restrict use of state forest land, while forest departments lack the organization capacity to control access" (Poffenberger, 1990: 278) .
This paper explores changes in land cover, landtenure policies, and market pressures in Baka village; it aims to develop an integrated view of how traditional land-use practices are changing in response to government polices and market pressures and to gather some
insights into what these changes may mean for the maintenance of common property systems. The paper argues that some responses to changes in government policies and markets are profitable or beneficial to the nation as well as to the local community, while others lead to the destruction of the resource base and to the increasing marginalization of rural society. Consequently, it is important to generate baseline data for comparing how local resource management systems are changing in the face of the commodification of resources, and the relative influence of local resource management systems on regional landscape transformations.
METHODOLOGY
The study integrated the development of a spatial database (based on topographic maps and air photographs that included information on the location and size of the village, roads, streams, and fields) with information on land-use practices collected through interviews with farmers and key informants. The spatial database served as a framework for evaluating changes in land cover and forest patterns through time, as well as a tool for analyzing the information and insights obtained during semi-structured informal interviews.
The spatial database was developed from air pho- Table 1 . Closed-canopy forests are found primarily in stream valleys and on the tops of ridges and hills and are usually near or within the nature reserve. The village collective manages closed-canopy forests. Open-canopy forests and grass, bamboo, and bushes are the result of swidden fields allowed to go fallow. Government officials have encouraged farmers to switch to terraced cultivation including paddy fields that are located in valleys, especially by the Manka River, a tributary of the Mekong River.
The largest change in land cover in Baka during this 27-year period was the increase in total closed and opencanopy forest, from 49 to 69% of the area. The rest of this paper seeks explanations for this and other changes in land cover observed.
CHANGES IN STATE POLICIES AFFECTING LAND TENURE
After 1950 and until 1978, the peoples' commune system governed the management of most land. Under this system the government started to claim all land under state and collective titles and began to divide communities into production units or groups that were no longer based on the former clans. These production groups were responsible for certain parcels of land. Upper levels of the administration organized all farming activities and determined the amount of land to be farmed. Except for the amount of the harvest provided to the government, the groups shared their harvests according to the labor contributions of each member. The villagers at that time had few options for deciding what land, where and when to cultivate.
From 1958 to 1960, the government initiated "The Great Leap Forward" campaign which required the villagers to grow more rice and to start smelting iron. As a consequence, a large amount of forest land was degraded. Traditional swidden cultivation was regarded as an environmentally degrading practice and government agencies tried many means to induce farmers to substitute fixed cultivation. During this period, terraced farming-including terraces for paddy as well as for dry upland crops (i.e., maize, buckwheat, and sesame)--was encouraged. Xishuangbanna National Nature Reserve was one of the first three nature reserves established in China. The State Council approved the establishment of the reserve in 1965, but implementation did not really begin until 1977 when the Reserve Station was established and staff were employed to manage the territory of the reserve. In 1983, Baka villagers were not allowed to farm within the nature reserve. In 1993, the station loosened its control and allowed villagers to grow Chinese cardamom, a herbal medicine, in buffer zones around the reserve. The reserve area of Xishuangbanna prefecture accounts for 12.6% of its land and within Baka village encloses a large area that is otherwise suitable for swidden cultivation.
In 1978 In 1992 land tenure in Baka was classified as shown in Table 2 . State forests and the nature reserve account for almost 4,000 ha, or 45% of the village's traditional territory; the other 55% of the village's territory consisted of swidden fields and other land uses. Thus the amount of land farmers could use for swiddening decreased sharply from more than 8 ha/person to less than 2 ha/person.
CHANGES IN LAND-USE PRACTICES
Swidden fields
In the traditional shifting or swidden cultivation system of the Jinuo community, people divided their forest land into 13 parcels of essentially equal quality (13 is an auspicious number in Jinuo culture). Swidden cultivators rotated their use of each parcel so as to have, at minimum, a 13-year fallow. During the fallow stage, buffalo were allowed to graze the fields in order to increase soil fertility and to facilitate the dissemination of seeds; grazing also attracted insects and soil microorganisms. After a fallow stage of about twelve years, the swidden lands would again be covered by forest.
When the Jinuo cleared their lands for cultivation, trees species with economic and other value would be consciously preserved in the swidden fields. These species included Schima wallichii (timber), Syzygium szemaoense (fruit), and Ficus altissima (sacred trees); the presence of these trees in the swiddens provided a favorable environment for both the cultivator and agricultural crops. Chinese agriculturists and ecologists consider this traditional swidden cultivation system to be a sustainable agro-ecosystem (Long et al., 1995) . Today, with the loss of 45% of their traditional lands, villagers have been forced to intensify their swidden system. Unable to maintain the long fallow, farmers have shortened the swidden cycle from more than 13 years to only 3-5 years.
Collective Forests
Jinuo villages traditionally maintained and protected watershed forests. Today, most of the water for human and livestock consumption and for irrigation in Baka still comes from the villages' watershed forests which are usually located in small stream valleys nearby and extend along both banks of streams to a width of 50-100 meters. The entire area of these small, but important, sub-watersheds is protected. In Baka, villagers traditionally regarded their watershed forests as sacred and the trees were carefully preserved.
In addition to watershed forests, Jinuo communities also protected "auspicious" forests. These surrounded a village or were located along well traveled roads and provided villagers with an aesthetically pleasing environment, shade, and comfortable living and walking condi- tions; also they were believed to be home of the forest spirits. An auspicious forest usually extended 100-150 meters from the village boundary or several meters from a road. They were preserved because of their importance to Jinuo culture. Today seven of the eight hamlets in Baka still maintain auspicious forests. The Jinuo people also believed that forests on the top of ridges and hills were sacred. They considered large trees on ridges and hilltops, especially fig trees, to be endowed with the spirit of gods. Forests surrounding these tall trees were also regarded as holy and were preserved; and such forests can still be seen in every Baka hamlet.
In addition to ridge and hill top forests, the Jinuo people consider spring heads to be sacred and the forests around them, called chu, home to mountain gods. All living things (wildlife, birds, crabs, insects, trees, shrubs, and grasses) as well as non-living things (stones and soil) in a chu were protected and preserved. If someone touched or destroyed anything within a chu, it was believed he or she would suffer disease or even die. The area of a chu can vary from several hundred square meters to more than a hectare. At present, there are about twelve chus within the territory of Baka village.
Before 1970, the production of shellac was the most important source of cash income in Baka. Trees serving as the host for shellac insects formed a special agroforestry system. As a traditional non-timber forest product, shellac was managed and harvested like a crop. A shellac forest was usually a part of a secondary fallow and so was integral to the swidden agro-ecosystem. The area covered by such forests in Baka before 1970 was less than 100 ha and today approximately 20 ha remain. Common host trees included Dalbergia fusca and Ficus semiordata (Sena and Dule in Jinuo language respectively).
Cash Crops
The implementation of the Household Responsibility System in the 1980s gave individual households greater incentives to produce cash crops. There is a large demand for rubber in China, yet there are few areas where it can be grown successfully. In Baka many people con-verted to rubber farming and most suitable land has been put into production.
In addition, Baka is attractive to tourists because of its proximity to local markets and scenic spots; this is encouraging farmers to develop fruit products as alternative cash crops.
Chinese cardamom is another crop many farmers have started to grow. It is used in traditional Chinese medicine and was introduced into the Jinuo area in 1965. Since then, Jinuo has become one of the most important regions for cardamom production in China and it has replaced traditional tea and shellac as the most important cash crop. Because Chinese cardamom grows under natural forest and does not disturb the canopy cover, many scientists regard it as a sustainable land-use practice (Zomer and Menke, 1993) . Some experts, however, argue that the cultivation of Chinese cardamom under natural forests is not sustainable because it negatively affects the regeneration of canopy species.
In 1995, the Baka village development plan (1995-2000), designed under the supervision of the County Rural Working Group, proposed two activities. First, it suggested development of tropical cash crops and husbandry on a larger scale; and second, transformation to sedentary farming systems through terracing sloping lands, developing and improving irrigation systems, and raising food production yields. Under this plan, the village hopes to develop 65 ha of rubber plantation, 91 ha of Chinese cardamom plantation, and 44 ha of passion fruit and pomelo. The plan suggests that Chinese cardamom should be cultivated under the closed-canopy common property forests of the village located in river valleys and along streams.
What is perhaps most surprising, given the dramatic nature of the policy changes Baka villagers have faced over the last 50 years, is how much things have stayed the same. While they lost 45% of their land to the nature reserve, they still maintain the other 55% in swidden agriculture and collective forms of forest management. However, even these systems are now beginning to crumble under the onslaught of market pressures.
IMPLICATIONS OF CHANGES IN LAND TENURE AND MARKET POLICIES
Over the last 50 years, the eight hamlets of Baka village, like communities throughout China, have experienced tremendous change in government policies regarding land tenure and markets (for an example from northwestern Yunnan, see Swope et al., 1994) . Perhaps the biggest impact of these policies in Baka has been to transfer approximately half of the village's territory into a national nature reserve. This has denied villagers access to a large part of their land and has increased the land-use pressures on the remaining area, forcing farmers to shorten the swidden cycle thus leading to forest and land degradation. About the same time, however, the government of China began to encourage the development of markets. This, in turn, induced the villagers to accelerate the growth of rubber, tropical fruits, and Chinese cardamom as cash crops. The introduction of a marketing system rapidly improved economic conditions and sustainability of land use. By 1994 cash income had increased to 674 Yuan/person/year (approximately $80 USD) and food production to 767 kg/person/year. In Baka almost all households have now replaced their traditional grass roof with tile; every hamlet has been electrified and has tap water; and roads link all hamlets to the market. Most households have bicycles for transportation and some own tractors.
These changes, however, have not come without a cost. In a marketing economy, farmers give land-use priority to crops with the highest monetary benefit. The rapid expansion of Chinese cardamom, rubber, passion fruit, and other cash crops has led to a decrease in traditional crops such as cotton, perilla, and sesame. Consequently, young people have lost the skills for spinning and weaving, and many of them no longer wear traditional Jinuo dress. Hunting and collection of non-timber forest products were formerly important activities; while many Jinuo women still collect forest products for household consumption and cash income, fewer men are engaged in hunting, not only because of the establishment of the nature reserve, but also because there are fewer wild animals available.
Furthermore, the development of a cash economy has led to greater differentiation between rich and poor households. According to interviews, rich households (those earning more than 10,000 Yuan/household/ year) account for 10% of the village population; they plant more cash crops and engage in timber and other businesses, and they own tractors and television. Approximately 80% of the village households are classified as earning a medium income (4,000 and 10,000 Yuan/ household/year); most earn cash from Chinese cardamom, rubber, and from collecting non-timber forest products. They do not own tractors although most of them have bicycles and some have television. Poor households (those earning less than 4,000 Yuan/year) lack sufficient labor to earn much cash income and future improvement in their lifestyle will prove very difficult.
Farmers today have the freedom to make their own production decisions but the support services the government provided in the past are no longer available. For example, some paddy land in Baka Xiaozhai hamlet was flooded in 1995 and farmers applied to the government for support to build a flood wall along the river, but there has been no response. Meanwhile, farmers lack access to credit from banks and government sources. The Chinese government also was the most important extension agency; township agricultural technology stations (ATS) originally extended most new technologies adopted by farmers. Today, no government staff members come to the village and the ATS try to charge farmers for training in new technologies, although, accustomed to receiving these services free of charge, they are reluctant to pay.
The most important consequences of the changes in government policies and the growth of markets, however, may be the slow demise of common property. Be-fore 1950, Jinuo people had many collective activities, including common property management, religious rites, and other cooperative endeavors led by clan leaders; strict rules regulated village behavior. For example, a farmer required the headman's agreement to cut a tree from the forest and a hunter on another family's land had to give one leg of any animal killed to that family. During the period of the peoples' communes, village committees managed production and other affairs according to government plans and all farmers production collectively. In the early 1980s when the Household Responsibility System was being implemented, some rules on use of common properties still existed; logging, for example, required permission from the village committee. But these rules have gradually been ignored during the last fifteen years. Most villagers, for instance, were able to install tile roofs because no one was in charge of managing the state and collective forests during this period. The lack of village rules today has also led to more disputes among households, such as when a farmer cuts trees on collective land that had been planted in Chinese cardamom by another household. 
COMPARING
CONCLUSIONS
In most of upland Southeast Asia traditional management systems, including swidden cultivation, are being transformed today by rapid and far-reaching political, economic, and environmental changes (Fox et al., 1995) . Much of this transformation is driven by national land tenure policies: the nationalization of forest lands and efforts to increase control over upland resources by central governments. Change is also being driven by market pressures, such as the commercialization of subsistence resources, the substitution of commercial crops for subsistence crops, and the extension of outside control over the production or extraction and marketing of local resources. As these changes provide outsiders with access into more remote, and often physically marginal, upland areas, both the claims of local people to local resources and their means of managing these resources are being contested.
How traditional upland management systems are being transformed in response to national land tenure policies and increasingly pervasive market pressures has not been well documented; studies comparing the changes in different parts of Southeast Asia are even rarer (Schmidt-Vogt, 1998). Yet it is important to understand the way in which indigenous people are responding, particularly since what is happening in Yunnan is highly relevant to the surrounding countries of Laos, Thailand, Myanmar, and beyond. While rural people have little impact on natural resource policies, particularly resource commodification implemented for the sake of the national interest, they can and do respond to these policies in a variety of ways which planners may, or may not, have anticipated (Peluso, 1992) .
In Baka village, national and regional government policies have affected land use by removing half the village's land from community use in order to establish a nature reserve. This action not only increased the amount of land under forest cover, but also increased the pressure placed on the remaining land-a change that has resulted in land degradation and unsustainable land-use practices. The growth of markets for cash crops, (rubber, tropical fruits, and Chinese cardamom) then caused people to grow these crops (a change that resulted in more sustainable land-use practices). This, however, has caused the demise in traditional crops, has increased the differentiation between rich and poor, and has led to a gradual decline of collective forms of management.
As has been shown in Baka, some responses to changes in government policies and markets are profitable or beneficial to the nation as well as to the local community, while others lead to the destruction of the resource base and to the increasing marginalization of rural society. Nevertheless, it has been determined that the consequences of failure to anticipate the ecological and social facets of radical changes in land use and land ownership not only affect southern Yunnan but pervade the modern world. It is important to generate baseline data for comparing how local resource management systems are changing in the wake of widespread commodification of resources, and to assess the relative influence of local resource management systems on regional landscape transformation.
